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Artificial Intelligence for Ground Robots for Autonomous
Coverage of Designated Areas
Faculty or Research Mentor
Dr. Farbod Fahimi, Mechanical & Aerospace Engineering (MAE) Department, College of Engineering,
(256) 824 5671, farbod.fahimi@uah.edu, 5000 Technology Dr. NW, Olin B. King Technology Hall
(OKT), Room N264.
Dr. Ramazan Aygun, Computer Science (CS) Department, College of Science, (256) 824 6455,
ramazan.aygun@uah.edu, 5000 Technology Dr. NW, Olin B. King Technology Hall (OKT), Room
N360.

Project Summary
Project Overview. Drs. Fahimi and Aygun are working on the artificial intelligence for ground robots
that enables them to autonomously cover a designated outdoor area without missing any parts, while
avoiding people, pets, and obstacles in the area. The applications of such an autonomous coverage
capability for a ground robot are numerous. Search and rescue operations, checking for chemical
agents, mine sweeping, seed planting, crop fertilization, crop health monitoring, and harvesting are just
a few potential applications.
How the student’s work will fit into the project. This area has been
under research by several researchers worldwide, and the mentors at
UAH. Recently, the mentors have been able to derive artificial
intelligent algorithms that can recognize the area's boundary and the
obstacles inside it, and autonomously plan the motion of the robot for
complete coverage, while avoiding obstacles. The algorithm is
successful in simulations in many tested scenarios (Fig. 1). The next
stage, in which the student will be involved, is more stress testing the
algorithm for difficult situations, preparing and setting up our
experimental ground robot in the Advanced Robotics Research
Laboratory at the MAE department (Fig. 2), migrating the simulation
code to the robot's software, and testing the algorithm on the
experimental robot.

Figure 1: Path of coverage (in red)
of a designated area (in blue) with
obstacles (in black)

Student Prerequisites
A Senior of Junior student of Computer Science is expected to be able
to successfully contribute to the project. Past experience with Matlab
and Simulink can be helpful. A minimum GPA of 3.0 is required, and
there are no restrictions on the student's citizenship status.

Student Duties
Benefit to the student. The student will be familiarized with artificial Figure 2: The experimental ground
intelligent approaches and algorithms for autonomous coverage of robot
designated areas, and robotic obstacle avoidance methods. She/he will
be taught about the hardware of our existing experimental robot and its programming method. She/he
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will learn the Matlab and Simulink toolboxes that are used for controlling automated machines in
general, and autonomous robots, in particular. The student will be exposed to wireless communication
protocols that the robot uses for data exchange with a user. She/he will gain hands on coding
experience by migrating the existing simulation to robot's software. She/he will learn how to implement
and safely test artificial intelligent algorithms on real robots. And last, but not least, the student will
learn how to record, retrieve, and most importantly, interpret the data acquired during testing the real
robot. She/he will be exposed to situations where critical thinking is required for debugging and
improving the test outcome.
Expected results. At the end of the project, our experimental ground robot will be able to recognize a
designated area's boundary and the obstacles inside it, and autonomously plan and successfully execute
the motion of the robot for complete coverage, while avoiding obstacles.
Workload. Deviation from the workload of 10-12 weeks at 32-40 hours per week is not expected.

Mentor Supervision and Interaction
The nature and frequency of the supervision. The student will hold weekly meetings with the mentors
in the mentors' office or the Advanced Robotics Research Laboratory in the MAE department. In the
weekly meetings, depending on the stage of the project at the time of meeting, the learning, coding,
implementation, or experimental aspects of the project will be discussed. Reports about the progress of
the project will be given by the student, and assignments for the following weeks will be detailed.
In addition, the student will be occasionally invited to meetings with graduate students who work with
the mentors on related robotics centered projects, including but not limited to implementation of
robotic vision on our experimental ground robot.
Teaming and reporting. The student will be directly working under supervision of Drs. Fahimi and
Aygun, and will directly report to them. She/he will also have access to help and guidance of our
experienced graduate students for understanding and debugging of our experimental ground robot.

2/2

